This paper applies the annual data series from 1983 to 2016 and introduces an employment variable to analyze the interaction among foreign direct investment, economic growth and employment. Three variables are used to conduct an empirical analysis under the VAR model. Via the analysis of Augmented Dickey-Fuller test, Granger causality test, impulse response function and variance decomposition, the results show that the foreign direct investment has a positive effect on economic growth and employment, and the economic growth has a positive effect on employment. The employment and economic growth exist bidirectional causality. Meanwhile, the foreign direct investment can also result in an increase in the employment. More importantly, this paper provides some ideas for China's government to settle some social problems such as employment and economic growth. Specifically, at present, China's government still should encourage foreign investors to invest in China because it can be beneficial to employment and economic growth in China. Of course, the structure of employment also should be optimized so as to keep high speed economic growth. Simultaneously, the high speed economic growth can improve the employment in China.
Introduction
In 2014, the ministry of commerce in China has reported that the scale of foreign direct investment has been ranked first in the world. As a matter of fact, in 1983, the amount of foreign direct investment in China is only 920 million dollar, but in 2016, the amount of foreign direct investment in China is greatly up to 133843.02 million dollar. In other words, its average annual growth rate is 413%. This great achievement owes to the reform and opening-up policy. Also, the foreign direct investment is an important economic variable. It is one of most significant channels for the world to affect all aspects of China such as the economic growth and the employment. This paper tries to explore the interaction of foreign direct investment to the economic growth and the employment.
The foreign direct investment has been regarded as one of the important factors that stimulate the economic growth and the employment in most of the developed countries. However, fewer studies have explored this issue in the case of developing countries. This study examines the interaction among foreign direct investment, economic growth and employment in China. At present, the economic growth and the employment are the most troublesome problems which are needed to be solved in China. Therefore, this paper applies time series data from the period of 1983 to 2016 and uses the vector auto regression model to hunt for the operating mechanism among them. Via conducting an empirical analysis, the findings reveal satisfactory evidences that there is a positive and significant impact of foreign direct investment on economic growth and employment in China.
To this end, the rest of this paper is organized as follows: Part Ⅱ reviews a summary of empirical studies which are explored by the previous scholars concerning this issue. Part Ⅲ discusses the model and data. Part Ⅳ presents the empirical results. Part Ⅴ provides the conclusion. Katircioglu (2009) investigates the causality relationship between foreign direct investment inflows and economic growth for Turkey over 1970 to 2005. The results of causality indicate unidirectional causality from GDP growth to foreign direct investment in the long run. Kersan and Zubin (2009) determine the impact of foreign direct investment on macroeconomic indicators (GDP, Employment and Export) of the Croatian economy. The results indicate that the foreign direct investment has a negative effect on employment while it does not have an effect on GDP growth. So, the positive expected effect has failed because of the low share of Greenfield investments. Miankhel, Thangavelu, and Kalirajan (2009) employ a VECM framework for examining the causality between foreign direct investment and GDP for six emerging countries (Chile, India, Mexico, Malaysia, Pakistan and Thailand). The results of long-run investigations indicate the existence of causality from GDP to other variables such as foreign direct investment in the case of India. The results indicate bidirectional causality between GDP and foreign direct investment in Malaysia. The findings also show causality between foreign direct investment and GDP in Latin American countries. Liu (2009) applies annual data from 1983 to 2005 to investigate the relationship between foreign direct investment and economic growth in China. His results show that the contribution of foreign direct investment to economic growth is continuously decreasing since 1994.
Ge (2010) uses the annual data from 1978 to 2005 to study the relationship between employment and economic growth in China. He finds that the employment has a great effect on economic growth. Conversely, the economic growth has a little effect on employment.
Umoh, Jacob and Chuku (2012) examine Nigerian economic growth and foreign direct investment relationship. They identify a bidirectional relationship between economic growth and foreign direct investment. Employing single and simultaneous equation systems, the results reveal joint determination of foreign direct investment and economic growth with a positive feedback from foreign direct investment to growth and from growth to foreign direct investment. El-Wassal and Amal (2012) reveal that in many Arab countries sectorial composition of foreign direct investment (as financial development, trade openness, human capital and quality of infrastructure) has played a critical role in the growth of foreign direct investment, which may be a necessary prerequisite for foreign direct investment to promote economic growth in these countries. Anicethkato (2012) tries to analyze the impact of foreign direct investment inflows on employment generation or creation of Tanzania. His study specifically estimates the effect of foreign direct investment on employment creation in Tanzania for the period of 1990 to 2008. His results show that the foreign direct investments have a big significant impact on the pattern of employment opportunities. Sauwaluck (2012) reveals that there is a strong and positive impact of foreign direct investment on South Korean economic growth. The employment also has a positive impact on South Korean economic growth. The interaction effects of foreign direct investment and foreign direct investment indicate that the transfer of high technology and knowledge has an adverse impact on South Korean economic growth. He and Xu (2012) conduct cointegration test, Granger causality test and vector error correction model to analyze the linkage between foreign direct investment and economic growth in China. They obtain the results that the foreign direct investment has a certain positive effect on economic growth whenever in the long run or in the short run.
Kim and Jang (2013) set Suzhou as an example in China. Suzhou is positioned right in the heart of the Chang Jiang triangle, and it is one of the most economic advanced cities in Southern Jiang Su region. Meanwhile, Suzhou also enjoys the most foreign direct investments. So, they focus much on foreign direct investments' conditions and positive or negative impacts on Suzhou' economic growth through means such as various data and expert opinions. This article is a good guide on how to further improve the work of attracting companies, and provides excellent suggestions on the continual development of Suzhou. Najat, Shivee and Normaz (2013) examine that the linkage between foreign direct investment and economic growth among southern african customs union countries. Using dynamic ordinary least square, their finding shows that foreign direct investment has a positive and significant impact on economic growth of southern african customs union countries. Bagli and Adhikary (2014) find that five most developed Asian countries have reported a positive impact of foreign direct investment on economic growth and it is as a result of opening their economies and improving the environment for investment of foreign investors. Stylianou (2014) figures that if we analyze foreign direct investment in developed countries (like USA), we can understand that the main determinant in economic growth, whether in short or long term, is a perfect relationship between foreign direct investment and U.S. exports. Xie (2014) uses the panel regression and DEA to the impact of capital, labor and foreign direct investment on economic growth in China. He finds that the impact of foreign direct investment is not so significant on economic growth when compared with that of capital and labor in recent years.
Kim and Kim (2016) investigate the roles which are played by foreign direct investment in determining China's http://journal.julypress.com/index.php/iref Vol. 2, No. 1; April, 2018 fast growth and regional inequality during the period 1987-2014. They use the panel data and divide China into four major regions (Eastern, Central, West, and Northeast) . Their results show that foreign direct investment in the eastern region appears the greatest impact on economic growth among all regions. However, the northeastern region shows the smallest.
Li and Xu (2017) make use of the annual data from 1995 to 2015 to analyze the dynamic relationship between employment and economic growth in China. Via empirical analysis they find that the economic growth has a positive effect on employment. Wang (2017) finds that there is a mutual effect between economic growth and employment. Namely, an increase in the economic growth can result in an increase in the employment. Meanwhile, an increase in the employment can also lead to an increase in the economic growth.
In summary, from the previous researches, some differences between this paper and previous researches can be reached. These differences fall into three categories: The first difference is that some scholars only focus on the impact of foreign direct investment on economic growth such as Bagli and Adhikary (2014) , El-Wassal and Amal (2012), Katircioglu (2009) and Liu (2009) . The second difference is that a number of experts mainly pay attention to the impact of employment on economic growth such as Li and Xu (2017), Wang (2017) and Ge (2010). The third difference is that a few scholars try their best to study the impact of foreign direct investment on employment just as Anicethkato (2012) . In order to distinguish with them, this paper is based on these previous studies to perform a new attempt. This paper combines these three variables to establish a dynamic relationship among them. By applying the vector autoregressive model, in this paper, great efforts are expand to demonstrate the dynamic interaction among foreign direct investment, economic growth and employment. Finally, a three-variable VAR is estimated (foreign direct investment, economic growth, and employment) so as to make their interaction most clear.
Method
Vector autoregression (VAR) is a stochastic process model used to capture the linear interdependencies among multiple time series. VAR models generalize the univariate autoregressive model (AR model) by allowing for more than one evolving variable. All variables in a VAR enter the model in the same way: each variable has an equation explaining its evolution based on its own lagged values, the lagged values of other model variables, and an error term. VAR modeling does not require as much knowledge about the forces influencing a variable as do structural models with simultaneous equations: The only prior knowledge required is a list of variables which can be hypothesized to affect each other intertemporally. More importantly, there are some advantages of vector autoregression. The first is that VAR model does not need to specify which variables are endogenous or exogenous because all are endogenous. The second is that VAR model allows the value of a variable to depend on its own lags and the lags of other variables. Models thus offer a rich structure which may be able to capture more characteristics of the data. The third is that assuming there are no contemporaneous terms on the right hand side of VAR, ordinary least square can be used separately on each equation to estimate the system. This is because all the variables on the right hand side are predetermined. For example, at time they are known. It can be shown that ordinary least square will be consistent, asymptotically efficient and asymptotically normal. The final is that forecasts generated by VAR model are often better than conventional structural models.
Due to these advantages mentioned above, in this paper VAR model is determined to be used to analyze the nexus between foreign direct investment and economic growth and employment in China. VAR model is one of most significant models that can be utilized to systematically forecast the interconnection among random disturbance and analyze the dynamic effect of variable system. Moreover, the variance decomposition will be made use of to recognize these impulses so as to explain the impacts of different kinds of economic impulses on economic variables. Mathematical expression of VAR(p) model gives: Another important factor that should be taken into consideration is that the foreign direct investment has little effect on agricultural industry (primary industry). If the total GDP is directly used without any distinction, it will be probably that the impact of foreign direct investment will be undervalued on economic growth and employment. So, in this paper, the sum of manufacturing industry and tertiary industry is regarded as an index of economic growth. And the employment figure is the total people who work in manufacturing industry and http://journal.julypress.com/index.php/iref Vol. 2, No. 1; April, 2018 tertiary industry. If GDP and employment figure of three industries are directly applied, the effect of foreign direct investment on economic growth and employment may be undervalued.
Empirical Analysis

Data Description
This paper adopts three variables (foreign direct investment, economic growth and employment). Their time span is from 1983 to 2016. All of them are sourced from the National Bureau of Statistic of the People's Republic of China. They will be shown in Table 1 . 
Unit Root Test
A time-series regression approach is used to study the relationship among time series. The first step should be conducted is that the stationary of the original sequence must be tested. The reason is that, even though the sequence is non-stationary, the result of regression test finds that the relationship among different sequences may be notable. In fact, this kind of regression is spurious regression. Therefore, it is necessary to test the stationary of the logarithm sequence of variables.
The ADF test is completed by the following three models: The difference between model 1 and the other two models is that the model 2 has a constant and the model 3 has a constant and trend term. Actually, the proper order to test the sequence is from the model 3 to the model 1. Any test that rejects the null hypothesis means that its original sequence does not have a unit root. As long as one of the result from any of the models rejects the null hypothesis, the original hypothesis can be considered as stationary. When all of the testing results of the three models do not reject the null hypothesis, the original sequence can be considered as non-stationary. And then, the first order difference sequence of the original sequence should be tested, and the procedures above should be repeated. Table 3 shows all variables are non-stationary under the 5% significance level. However, after first difference, all of them become stationary under the 5% significance level.
Establishment of VAR Model
When a VAR model is established, the optimal lag should be confirmed. The results are shown in Table 4 . According to AIC and SC, lag1 is optimal. After confirming the optimal lag, VAR(1) model is established and its estimated regression results show in Table 5 . 
From Table 5 , the t-statistic value of most estimated coefficients is significant under 5% significant level in the regression model above. Although few estimated coefficients are not significant, still the VAR(1) model is applied. The reason is that the insignificant estimated coefficients may be caused by the multiple linear regression. Another important thing that should be conducted is to test the stability of estimated model. If the estimated model is not steady, some estimated results will lose their effectiveness just as the standard error of the impulse response function. In this paper, AR root will be used to test stability of estimated model. Namely, the http://journal.julypress.com/index.php/iref Vol. 2, No. 1; April, 2018 reciprocal of all roots of estimated model is less than one, which indicates that the estimated model is steady. The result is shown in Figure 1 . Figure 1 . Inverse roots of AR characteristic polynomial Figure 1 shows that all units roots locate inside unit circle. So, the estimated model is steady. Also, it demonstrates a long-run relationship among three variables. Thus, the Granger causality test, the impulse response function and the decomposition variance are used to analyze the interaction among three variables.
Granger Causality Test
The Granger causality teat will be conducted as to make the dynamic relationship among foreign direct investment, economic growth and employment more clear. The results of the Granger causality test will be shown in Table 6 . Table 6 shows the hypothesis that FDI log does not Granger Cause GDP log is rejected under 5% significant level. It means that a unidirectional causality between foreign direct investment end economic growth exists under 5% significant level. In other word, the foreign direct investment is an important factor to promote the economic growth in the long run in China. Moreover, this conclusion is in accordance with cointegration results. At present, China's government still needs to take measures to attract foreign investors to invest in China. FDI log is one-rejected under 5% significant level. It demonstrates that the foreign direct investment not only promotes the economic growth but also promotes the employment in China.
Taking the long-run relationship between the economic growth and employment into account, two-way causality http://journal.julypress.com/index.php/iref Vol. 2, No. 1; April, 2018 between employment end economic growth exists under 5% significant level. Namely, the employment and the economic growth have mutual promoted effects. And Granger causality test result is in keeping with the result of cointegration test.
Impulse Response Function
In shock processing, the impulse response function of a dynamic system is its shock offering when presented with a brief shock suffering, called an impulse. More generally, an impulse response function is the reaction of any dynamic system in response to some external change. In both cases, the impulse response function describes the reaction of the system as a function of time (or possibly as a function of some other independent variable that parameterizes the dynamic behavior of the system). In this paper, the results of impulse response function show in Figure 2 . FDI log , when a positive impulse is attached to the foreign direct investment, the economic growth fluctuates up and down in the short run. In the second period, the economic growth arrives at top (positive). After this period, it starts to converge. This indicates that the foreign direct investment has hysteresis effect on economic growth in the short run. An increase in the foreign direct investment results in an increase in the economic growth. However, the effect of foreign direct investment on economic growth will become weak in the long run. And the effect of foreign direct investment on economic growth is positive from period one to period six, and gets top (positive) in second period and gets bottom (negative) in eighth period. Since tenth period, the effect of foreign direct investment on economic growth become positive, but it becomes weaker than that of before. In sum, a positive impulse is attached to the foreign direct investment, which has a greater effect on economic growth in the short run. Still, it exists volatility. As a whole, the foreign direct investment has a positive effect on economic growth.
For response EF log to FDI log , when a positive impulse is attached to foreign direct investment, the employment has a few fluctuations. And it arrives at bottom (negative) in the second period and arrives at top (positive) in the third period. After third period, it starts to converge. Because the entrance form, the purpose and the industry of foreign direct investment are different, it will exist the structure problems in the short run, which has positive effect on employment. However, an increase in the foreign direct investment results in an increase in the employment in China.
For response FDI log to GDP log , when a positive impulse is attached to economic growth, the foreign direct investment fluctuates up and down. It indicates that it is difficult to come into conclusion that an increase in the economic growth leads to an increase in the foreign direct investment. In fact, affecting the inflow and the growth of foreign direct investment is very complicated including macro economic and micro economic such as the exchange rate fluctuation, the change of cost and the political. All of them can affect the foreign direct investment.
Decomposition Variance
In econometrics and other applications of time series analysis, a variance decomposition is used to aid in the interpretation of a vector error correction model once it has been fitted. The variance decomposition indicates the http://journal.julypress.com/index.php/iref Vol. 2, No. 1; April, 2018 amount of information each variable contributes to the other variables. It determines how much of the forecast error variance of each of the variables can be explained by exogenous shocks to the other variables. The results of variance decomposition show in Table 7, Table 8 and Table 9 . Table 7 indicates that in the first period the fluctuation of foreign direct investment is affected only by itself. The impulse (contribution degree of forecasting error) of economic growth and employment to the foreign direct investment appears from second period. Also when compared with itself impulse, these impulses to foreign direct investment are very weak and it will become stronger as time goes by. However, all the impulse to the foreign direct investment will be kept steady in eighth period (87.9% from itself, 7.5% from economic growth, and 4.6% from employment). In short, the impulse of fluctuations of economic growth and employment to the foreign direct investment are relative weak. Maybe the reason is that there are many factors affect the foreign direct investment whatever macroeconomics or microeconomics. So, there is a limit of economic growth and employment to affect the foreign direct investment. Table 8 shows that the economic growth is affected by itself and the foreign direct investment in the first period. But the impulse from itself is bigger than that of the foreign direct investment. Moreover, in the following periods, itself impulse will become weaker. Oppositely, the impulse of foreign direct investment will become stronger. It reveals that the impact of foreign direct investment on economic growth has a hysteresis effect, which agrees with the previous. However, from seventh period, all impulses of them trend to be steady (55.3% from foreign direct investment, 31.4% from itself, and 13.3% from employment). In sum, it demonstrates that the foreign direct investment has leading role in economic growth. Table 9 indicates that the employment is affected by itself, the foreign direct investment and the economic growth in the first period. But the biggest impulse is from itself. This maybe has a direct connection with human capital structure in China. However, as time goes by, the current employment has a weak impact on its following periods. Table 8 also reveals that the impulse of foreign direct investment is stronger than that of economic growth to the employment. Up to tenth period, all impulses to employment are relative steady (11.2% from foreign direct investment, 3.4% from economic growth, and 85.4% from itself). Meanwhile it also explains that the foreign direct investment has a positive effect on the employment.
Conclusion
This paper concentrates much on the interaction between foreign direct investment and economic growth and employment based on VAR model. Via empirical analysis, some conclusions are obtained as following gives: Through empirical analysis, the foreign direct investment has a hysteresis effect on economic growth in the short run. It indicates that the increase in the foreign direct investment plays a leading role in economic growth in the short run. In the long run, its effect on economic growth becomes weaker and weaker. It verifies that the policy of introduction of foreign capital to promote economic growth in China is very useful since the reform and opening-up policy. More specifically, the results of Granger causality test show that foreign direct investment plays a vital role in economic growth. Furthermore, it also can be beneficial to the employment. The employment and the economic growth have a mutual promoted-effect on each other. For the impulse response function, GDP in China has a positive effect on itself and seen from the long run, its effect on itself will become from negative to positive. Also, the foreign direct investment in China has a negative effect on GDP in the short run and has a positive effect in the long run. Conversely, the employment in China has a negative effect on GDP. Even though the employment has a positive effect on GDP in the short run, its effect still keeps negative in the long run. Via decomposition variance, it is obvious that a dynamic interaction of them exists. As for the decomposition variance of, the greatest contribution degree to change of the foreign direct investment is from itself (87.563%). As for the decomposition variance of, the greatest contribution degree to change of GDP is from the foreign direct investment (56.215%). As for the decomposition variance, the greatest contribution degree to change of the employment is from itself (85.419%). In summary, the foreign direct investment still has a great power to force economic growth. And the impact of the economic growth to the inflow of economic growth presents a fluctuating trend. The reason is that there are some other factors such as the exchange rate fluctuation and the change of international market to affect the inflow of foreign direct investment. But as a whole, its effect is still positive. As for employment, the foreign direct investment has a promoted effect on employment in the long run. However, it has a negative effect on employment maybe due to the structural problem in the short run. All in all, in order to keep a rapid economic growth and a high employment level, government should take best use of foreign direct investment in China.
In summary, at present, China's government still should take measures to attract foreign investors to invest in China. The reason is that it can not only promote the economic growth but also it is beneficial to the employment http://journal.julypress.com/index.php/iref Vol. 2, No. 1; April, 2018 in China. Moreover, China's government also should try its best to adjust the structure of employment so as to keep the high speed of economic growth. Additionally, China's government still should be regarded the economic growth as a most important task because it plays an important role in improving China's employment.
